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L9: Entry 22 of 28 
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1999 



DOCUMENT- IDENTIFIER: US 5974238 A 

TITLE: Automatic data synchronization between a handheld and a host computer using 
pseudo cache including tags and logical data elements 



Detailed Description Text (8) : 

Turning now to FIG. IE, another communication link between the desktop computer C 
and the handheld computer H is shown. FIG. IE shows the wireline 

technology- -Internet combination to augment the wireless networks which may lack a 
ubiquitous infrastructure. FIG. IE is similar to FIG. ID, with the addition that an 
Internet link is interposed between the desktop computer C and the wireless carrier. 
In FIG. IE, the wireless carrier communicates with an Internet service provider via 
a suitable protocol such as TCP/IP protocol. Originally developed as a reliable 
computer network for connecting research institutions and military sites, the 
Internet has become the world's most widely used computing network, where 
information is quickly and easily shared. Typically, data transmitted via the 
Internet via the World Wide Web still resembles that of the wireless packets, as the 
typical Web message size is small. Thus, in addition to wireless carriers, the 
handheld computer of the present invention can communicate with the desktop computer 
C via land lines, via wireless lines, or other means, including the Internet and 
variants thereo, including "intranets", or intra-corporation networks. These 
communication media meld computing power with network and wireless access, offering 
users significant leaps in productivity and accessibility. 

Detailed Description Text (29) : 

In FIG. 6A, the synchronization software necessary to communicate synchronized data 
between the desktop computer C and the handheld computer H is shown in more detail. 
The synchronization software is the key to the desktop architecture as it contains 
the various components that together act to maintain data coherency. Turning now to 
FIG. 6A, the desktop computer C provides a coherency protocol engine 210, a 
communication engine 212, a data synchronization engine 214, tags 216, a signature 
table 218, a field map table 220, and a synchronization application programming 
interface (API) 222, which performs intermediate data transfer between the handheld 
computer H and the computer system C. Also, the desktop computer C has a plurality 
of applications, including the scheduler data engine 224, a phone list data engine 
228, and a travel agent data engine 232, among others, as previously discussed. The 
communication port 212 communicates with the coherency protocol engine 210, which 
communicates with the data synchronization engine 214. The data synchronization 
engine 214 in turn communicates with tags 216 and the synchronization API 222. The 
tags 216 are coupled to the signature table 218 and the field mapping table 220. The 
synchronization API 222 is connected to data engines 224, 228 and 232 which 
communicate respectively with a scheduler personal information manager (PAM) 2 26, a 
phone list PIM 230 and a travel agent PIM 234, among other PIMs . 

Current US Original Classification (1) : 
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Current US Cross Reference Classification (4) : 
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15 . A method for communicating data records between a handheld computer and a host 
computer, the handheld computer and host computer each having at least one common 
data set including logical data elements of a user database, each computer having 
copies of the common data set, the method comprising the steps of: 



CLAIMS : 
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providing a pseudo cache having tag entries in the handheld computer corresponding 
to the logical data elements; 

establishing a communication link between the handheld computer and the host 
computer in response to a change of a pseudo cache tag entry; 

synchronizing data records stored by the handheld computer and the host computer, 
said synchronizing steps including: 

searching tag entries of the pseudo cache for shared data records; and 

modifying one or more o the tag entries coupled to said pseudo cache; 

resolving any differences in the copies and storing identical copies of the common 
data set in the host computer and in the handheld computer. 



United States Patent [19] 

Chase, Jr. 



US005974238A 
[ii] Patent Number: 
[45] Date of Patent: 



5,974,238 
Oct. 26, 1999 



[54] AUTOMATIC DATA SYNCHRONIZATION 
BETWEEN A HANDHELD AND A HOST 
COMPUTER USING PSEUDO CACHE 
INCLUDING TAGS AND LOGICAL DATA 
ELEMENTS 

[75] Inventor: Charlie David Chase, Jr., Spring, Tex. 

[73] Assignee: Compaq Computer Corporation, 
Houston, Tex. 

[21] Appl. No.: 08/689,304 
[22] Filed: Aug. 7, 1996 

[51] Int. CI. 6 G06F 1/00; G06F 15/00; 

G06F 17/30; G06F 15/62 

[52] U.S. CI 395/200.78; 395/200.76; 

395/821; 395/892; 395/893; 707/200; 707/203; 

707/204 

[58] Field of Search 395/200.78, 200.76, 

395/821, 892, 893; 707/200, 203, 204 

[56] References Cited . 

U.S. PATENT DOCUMENTS * 

4,897,781 1/1990 Chang et al 364/200 

5,337,044 8/1994 Folger et al 340/825.44 

5,392,390 2/1995 Crozier 395/161 

OTHER PUBLICATIONS 

Personal Air Communications Technology Brochure No. 
32956. 

PSCI (Pacific Communication Sciences, Inc.) Brochure 
entitled pACT: An Advanced Two-Way Messaging and 
Paging Protocol. 

PCSI News Release dated Jun. 5, 1996, announcing Chip Set 
for pACT Two-Way Paging and Messaging Services. 
Vendetti, Don, Wireless Tutorial — Narrowband PCS: 
Two-Way Messaging, Wireless for the Corporate User 
(1996). 

PSCI, Product Brochure for PC18101F-01 Control Proces- 
sor for AT&T pACT NPCS System, Dec. 1, 1995. 
PSCI, Product Brochure for PC11503T Modem IC for 
AT&T pACT NPCS System, Dec. 1, 1995. 



PSCI, Product Brochure for PC11504T Modem Processor 

for AT&T pACT NPCS System, Dec. 8, 1995. 

PSCI, Product Brochure for PC11605M Radio Transceiver 

for AT&T pACT NPCS System, Dec. 1, 1995. 

Thryft, Ann R., pACT Adds Sophistication to Two Way 

Paging Services, EBN, Jun. 17, 1996, 1996, p. 22. 

Moore, Mark, "Pegasus to lack key functions", PC Week, 

Jun. 24, 1996, p.8. 

Matzkin, Jonathan, "The New PDA Hand-held devices head 
online", PC Magazine, Jun. 25, 1996, p. 31. 
Yoshida, Junko, "WebTV pulls Sony, Philips into the Net," 
Electronic Engineering Times, Jul. 15, 1996, p. 16. 
Wirbel, Loring, "Alliance to spin a wireless Web", Elec- 
tronic Engineering Times, Jul. 15, 1996, pp. 1,8. 
Moore, Mark, "Users of Pegasus will get choice of wireless 
carriers", PC Week, Jul. 22,1996, pp. 9,40. 

(List continued on next page.) 

Primary Examiner — Zarni Maung 

Assistant Examiner — William D. Thomson 

Attorney, Agent, or Firm — Akin, Gump, Strauss, Hauer & 

Feld, LLP 



[57], 



ABSTRACT 



An apparatus is disclosed for performing dynamic synchro- 
nization between data stored in a handheld computer and a 
host computer, each having a plurality of data sets including 
at least one common data set, each computer having a copy 
of the common data set. The handheld computer has a 
processor, a communication port, and a data synchronization 
engine. The data synchronization engine has a pseudo-cache 
and one or more tags connected to the pseudo cache. Data 
is synchronized whenever data is written to main memory 
and/or when the associated pseudo-cache tag is invalidated. 
By strict adherence to a set of protocols, data coherency is 
achieved because the system always knows who owns the 
data, who has a copy of the data, and who has modified the 
data. The data synchronization engine resolves any differ- 
ences in the copies and allows the storage of identical copies 
of the common data set in the host computer and in the 
handheld computer. 

25 Claims, 25 Drawing Sheets 
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Sep 28, 1999 



DOCUMENT- IDENTIFIER: US 59604 03 A 

** See image for Certificate of Correction ** 

TITLE: Health management process control system 

Detailed Description Text (10) : 

An even further advantage of using a compact video game system for handheld 
microprocessor 12 is that such video game systems include means for easily 
establishing the electrical interconnection provided by cable 14. In particular, 
such compact video game systems include a connector 4 0 mounted to the game unit 
housing and a cable that can be connected between the connectors of two video game 
units to allow interactive operation of the two interconnected units (i.e., to allow 
contemporaneous game play by two players or competition between players as they 
individually play identical but separate games) . The cable supplied with handheld 
microprocessor unit 12 can be used as cable 14 to establish serial data 
communication between the handheld microprocessor unit 12 (compact video game 
system) and data management unit 10. 
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Dec 17, 2002 



DOCUMENT- IDENTIFIER: US 64 96874 Bl 

TITLE: Method and apparatus for determining position using a handheld personal 
computer and a cradle 



Abstract Text (1) : 

A method and apparatus for determining position using a handheld personal computer . 
A cradle is disclosed that that is adapted to couple to a handheld personal 
computer . In one embodiment, the cradle includes projecting members that capture the 
handheld personal computer and hold it securely in place. The cradle includes a 
position determining system that is adapted to determine position. Upon coupling the 
cradle to a handheld personal computer, the cradle is operable to determine 
position. Once position is determined, the determined position is displayed on the 
display of the handheld personal computer . The display can include a display of a 
moving map and an icon indicating the current position relative to the map. All 
required hardware and software for storing the map database and for determining 
position are included within the cradle. 
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(45) Date of Patent: Dec. 17, 2002 



(54) METHOD AND APPARATUS FOR 

DETERMINING POSITION USING A 
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(75) Inventors: Greg Janky, Seattle, WA(US); Bruce 
Peetz, Los Gatos, CA (US) 

(73) Assignee: Trimble Navigation Limited, 
Sunnyvale, CA (US) 
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(57) 



ABSTRACT 



A method and apparatus for determining position using a 
handheld personal computer. A cradle is disclosed that that 
is adapted to couple to a handheld personal computer. In one 
embodiment, the cradle includes projecting members that 
capture the handheld personal computer and hold it securely 
in place. The cradle includes a position determining system 
that is adapted to determine position. Upon coupling the 
cradle to a handheld personal computer, the cradle is oper- 
able to determine position. Once position is determined, the 
determined position is displayed on the display of the 
handheld personal computer. The display can include a 
display of a moving map and an icon indicating the current 
position relative to the map. All required hardware and 
software for storing the map database and for determining 
position are included within the cradle. 

13 Claims, 11 Drawing Sheets 
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L6 : Entry 3 of 3 



File: USPT 



Sep 9, 1997 



DOCUMENT- IDENTIFIER: US 5666530 A 

TITLE: System for automatic synchronization of common file between portable computer 
and host computer via communication channel selected from a plurality of usable 
channels there between 



Abstract Text (1) : 

A handheld computer which contains an LCD display having a digitizing surface to 
allow pen input. Internal storage takes several . forms, such as a large flash ROM 
area, battery-backed up .RAM and an optional hard disk drive. Several alternative 
communication paths are available, such as the previously mentioned modem, a 
parallel printer port, a conventional serial port, a cradle assembly connected to 
the host computer, and various wireless short distance techniques such as radio 
frequency or infrared transmission. The computer can readily communicate with other 
sources, particularly to a host desktop computer, to allow automated synchronization 
of information between the host and the handheld system. Preferably the remote 
synchronization is performed at several user selectable levels. When the handheld 
computer is in a cradle and actively connected to the host computer, automatic 
capture of updated data in the host computer is performed. Several synchronization 
techniques are utilized to keep track of different types of files. In addition, 
while communication is established the handheld computer can enter a remote control 
mode, allowing the user access to files and applications not included in the 
handheld computer. 
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[57] ABSTRACT 

A handheld computer which contains an LCD display hav- 
ing a digitizing surface to allow pen input Internal storage 
takes several forms, such as a large flash ROM area, 
battery-backed up RAM and an optional hard disk drive. 
Several alternative communication paths are available, such 
as the previously mentioned modem, a parallel printer port 
a conventional serial port, a cradle assembly connected to 
the host computer, and various wireless short distance 
techniques such as radio frequency or infrared transmission. 
The computer can readily communicate with other sources, 
particularly to a host desktop computer, to allow automated 
synchronization of information between the host and the 
handheld system. Preferably the remote synchronization is 
performed at several user selectable levels. When the hand- 
held computer is in a cradle and actively connected to the 
host computer, automatic capture of updated data in the host 
computer is performed. Several synchronization techniques 
are utilized to keep track of different types of flies. In 
addition, while communication is established the handheld 
computer can enter a remote control mode, allowing the user 
access to files and applications not included in the handheld 
computer. 

14 Claims, 10 Drawing Sheets 
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Jul 27, 1999 



DOCUMENT- IDENTIFIER: US 5928329 A 

TITLE: System for automatic synchronization of common file between portable computer 
and host computer via communication channel selected from a plurality of usable 
channels therebetween 



Abstract Text (1) : 

A handheld computer which contains an LCD display having a digitizing surface to 
allow pen input. Internal storage takes several forms, such as a large flash ROM 
area, battery-backed up RAM and an optional hard disk drive. Several alternative 
communication paths are available, such as the previously mentioned modem, a 
parallel printer port, a conventional serial port, a cradle assembly connected to 
the host computer, and various wireless short distance techniques such as radio 
frequency or infrared transmission. The computer can readily communicate with other 
sources, particularly to a host desktop computer, to allow automated synchronization 
of information between the host and the handheld system. Preferably the remote 
synchronization is performed at several user selectable levels. When the handheld 
computer is in a cradle and actively connected to the host computer, automatic 
capture of updated data in the host computer is performed. Several synchronization 
techniques are utilized to keep track of different types of files. In addition, 
while communication is established the handheld computer can enter a remote control 
mode, allowing the user access to files and applications not included in the 
handheld computer. 
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[57] ABSTRACT 

A handheld computer which contains an LCD display hav- 
ing a digitizing surface to allow pen input. Internal storage 
takes several forms, such as a large flash ROM area, 
battery-backed up RAM and an optional hard disk drive. 
Several alternative communication paths are available, such 
as the previously mentioned modem, a parallel printer port, 
a conventional serial port, a cradle assembly connected to 
the host computer, and various wireless short distance 
techniques such as radio frequency or infrared transmission. 
The computer can readily communicate with other sources, 
particularly to a host desktop computer, to allow automated 
synchronization of information between the host and the 
handheld system. Preferably the remote synchronization is 
performed at several user selectable levels. When the hand- 
held computer is in a cradle and actively connected to the 
host computer, automatic capture of updated data in the host 
computer is performed. Several synchronization techniques 
are utilized to keep track of different types of files. In 
addition, while communication is established the handheld 
computer can enter a remote control mode, allowing the user 
access to files and applications not included in the handheld 
computer. 
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